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Isolated Fornix Infarction with Damage to the 
Limbic System as a Cause of Persistent Amnesia: 
A Case Report

	 BDEF	 Yumi Takano*
	 CDE	 Yasuko Tatewaki*
	 BDEFG	 Tatsushi Mutoh
	 C	 Yamato Ohara
	 E	 Shuzo Yamamoto
	 DE	 Yasuyuki Taki

		  * Yumi Takano and Yasuko Tatewaki are co-first author
	 Corresponding Author:	 Tatsushi Mutoh, e-mail: tmutoh@tohoku.ac.jp
	 Conflict of interest:	 None declared

	 Patient:	 Male, 54
	 Final Diagnosis:	 Cerebral infarction
	 Symptoms:	 Amnesia
	 Medication:	 —
	 Clinical Procedure:	 MRI (magnetic resonance imaging)
	 Specialty:	 Neurology

	 Objective:	 Rare disease
	 Background:	 The fornix is a white matter tract bundle that acts as the major output of the hippocampus and is an impor-

tant component of the Papez circuit. We present an instructive imaging case of sudden onset of persistent am-
nesia due to selective ischemic damage of the anterior fornix.

	 Case Report:	 A 54-year-old Japanese male came to our attention for a sudden onset of retrograde amnesia, associated with 
severe anterograde amnesia. The brain magnetic resonance imaging demonstrated a bright diffusion restric-
tion, which was associated with swollen fornices bilaterally. His symptoms gradually improved, but episodic 
memory impairment still persisted after 1 month. The coronal T1-weighted MPRAGE (magnetization-prepared 
rapid acquisition with gradient echo) sequence clearly showed disruption of the left anterior fornix. Diffusion 
tensor tracking showed decrease in the density of entire fiber tracts on the Papez circuit as well as location of 
the left fornix.

	 Conclusions:	 When dealing with sudden, persistent amnesia associated with small fornix infarction, it is prudent to consid-
er the possibility of tract damage along with limbic system damage using MPRAGE sequence.
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Background

The fornix is a white matter tract bundle that acts as the ma-
jor output of the hippocampus and constitutes a core element 
of the Papez circuit [1]. Involvement of the fornix is associ-
ated with clinical presentations such as transient/persistent 
amnesia and delirium. Although transient global amnesia is 
a common disease that presents as a sudden onset of am-
nesia over a period of several hours (average 4–6 hours, up 
to 12 hours) [2], there is a rare but remarkable entity of per-
sistent amnesia due to selective ischemic damage of the an-
terior fornix [3]. The present case described the existence of 
broader functional damages in the limbic system, even with 
a small fornix infarction.

Case Report

A 54-year-old Japanese male presented to the outpatient clin-
ic at our affiliated hospital for sudden onset of retrograde am-
nesia for events of the previous day, along with severe antero-
grade amnesia. Although he was driving home after his day at 
work, he could not recall any of the events that happened af-
ter stopping his car in the parking lot of the grocery store. He 
repeatedly asked his family the date and what they had done 
that day, despite just having heard the answer. He was able 
to recall other recent events.

He had a previous history of diabetes mellitus type II and hy-
pertension, which were controlled by oral antidiabetic and 
antihypertensive drugs. Physical examination was notable 
for mild hypertension (150/91 mmHg). Neurological exami-
nation was unremarkable for focal signs. His cognition was 
mildly impaired, with a Japanese version of Montreal Cognitive 
Assessment (MoCA-J) score of 20/30 (optimal cutoff of <26 
was taken to indicate cognitive impairment) [4]. Laboratory 
tests were unremarkable except for HbA1c level of 7.0% (post 
meal 2-hour blood glucose level of 157 mg/dL). Initial head 
computed tomography (CT) showed no evidence of intracra-
nial hemorrhage or mass effect. The magnetic resonance im-
aging (MRI) performed within 24 hours after the estimated 
onset time showed an isolated small faint focus of restricted 
diffusion involving the bilateral column of the anterior fornix 
(Figure 1A). Intracranial MR angiography revealed irregularity 
and stenosis of middle and anterior cerebral arteries indicat-
ing arteriosclerosis (Figure 1B). Transient global amnesia was 
clinically suspected, and 100 mg of aspirin was administered, 
based on the suspicion of an acute infarction.

However, his symptoms persisted, and a repeat MRI was per-
formed 5 days after symptom onset. The MRI demonstrated 
a brighter, persistent diffusion restriction (Figure 1C), which 
was associated with swollen fornices bilaterally as evidenced 

by fluid-attenuated inversion recovery (FLAIR) hyperintensities 
(Figure 1D). No remarkable findings suggestive of epileptiform 
activities were detected by electroencephalography.

Follow-up MRI performed 14 days later, revealed the disap-
pearance of the abnormal diffusion restriction (Figure 1E). A 
99mTc-ECD brain single photon emission computed tomogra-
phy (SPECT) demonstrated a relative decrease in regional ce-
rebral blood flow around the left anterior fornix and thala-
mus, which could be corresponding to mild functional deficit 
of left Papez circuit (Figure 1F). His symptoms gradually im-
proved but he still had mild episodic memory impairment after 
a month, with a MoCA-J score of 24/30. The coronal 3-dimen-
tional T1-weighted magnetization-prepared rapid acquisition 
with gradient echo (MRAGE) sequence using a 3T MRI scan-
ner clearly showed a disruption of the column of the left for-
nix (Figure 2A). Diffusion tensor tracking processed by a dTV.
II SR software [5] showed decrease in the density of entire fi-
ber tracts on the Papez circuit as well as location of the left 
anterior fornix (Figure 2B).

Discussion

Although various pathologies might affect the fornix (e.g., trau-
ma, iatrogenic injury after anterior communicating artery an-
eurysm surgery, brain tumors, microangiopathy, and Wernicke 
encephalopathy), isolated ischemic infarction of the anteri-
or fornix without an involvement of the corpus callosum and 
anterior cingulate gyrus has rarely been described [2,3,6,7]. 
Vascular etiology involving perforating branches of subcallo-
sal artery arising from the anterior cerebral artery or anterior 
communicating artery has been hypothesized [1], but in the 
current clinical setting, it is still difficult to visualize the cul-
prit vessels using conventional MRI.

The symptoms attributable to isolated fornix stroke, also 
known as “amnestic syndrome of the subcallosal artery” [3,8] 
might be, at least in part, reversible [9]. Gradual clinical im-
provement might be explained either by an incomplete lesion 
of the fornices, with preservation of residual functions or the 
recruitment of alternative memory networks bypassing the 
fornix [3]. On the other hand, anterograde topographical am-
nesia and persistent mild episodic memory impairment might 
be due to a temporary functional disconnection between hip-
pocampal structures and diencephalon [10]. Taken together, 
in depth MRI examination through the MPRAGE and tractogra-
phy images provides interesting clinic-anatomical data about 
the fornix fibers and involvement of adjacent structures con-
sisting of the limbic system to ascribe a sequela of isolated 
fornix infarction. Especially, MPRAGE is characterized by high-
resolution 3-dimensional anatomical sequence and has widely 
been available to both clinical and experimental neuroimaging 
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Figure 1. �Brain imaging data on admission (upper row: A, B), 5 (middle row: C, D) and 14 days (bottom row: E, F) after the symptom 
onset. Diffusion-weighted (left column) and FLAIR (D) sequences, and MR angiography (B), and 99mTc-ECD brain SPECT 
perfusion images (upper panel) using the easy Z-score imaging system (eZIS) (lower panel) (F). MR – magnetic resonance; 
SPECT – single photon emission computed tomography; FLAIR – fluid-attenuated inversion recovery.
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communities. The feasibility of visualizing disruption of Papez 
circuit assisted by these imaging modalities would help us 
make more accurate diagnosis of amnestic disorders associ-
ated with the limbic system.

Conclusions

When dealing with sudden, persistent amnesia associated 
with small fornix infarction, it is prudent to consider the pos-
sibility of tract damage along with the limbic system impair-
ment using MPRAGE sequence and tractography visualization.

Figure 2. �Detailed MRI evaluation after a month. (A) Coronal T1-weighted MPRAGE sequence showed disruption of the left anterior 
fornix. (B) Diffusion tensor imaging tractography revealed reduced fiber tracts of the left fornix predominant in the limbic 
system. Yellow and dotted white arrows indicate left and right anterior fornix, respectively. Inset: Control subject. RAO – right 
anterior oblique view; MRI – magnetic resonance imaging; MPRAGE – magnetization-prepared rapid acquisition with gradient 
echo.
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